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(57) Abstract 

A system and method for determining the distance travelled by a vehicle is disclosed to enable a charge to be rendered for roadway 
usage. Vehicles V are fitted with a controller (15) which includes a global positioning system (40). a control unit (42) and a radio packet 
modem (44) conditioning data received by the global positioning system (40) enables the positioning signal to be produced at predetermined 
time periods and the control unit (42) processes that infomfiation to either calculate distance travelled data or simply transmits the process 
information to to>yers (20, 21, 22) for in mm transmission to a monitoring station (30) to enable the distance measurement to be determined 
so that charges can be levied to die owner of the vehicle concerning the road usage. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Ajmenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australta 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Nethertands 


BE 


Belghim 


HU 


Hungary 


NO 


Norway 


BF 


Bmktna Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Ja|>an 


FT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyigystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


S£ 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Sing^xne 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


CNc d'lvoire 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senega] 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TO 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Geimany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Ftnland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Vict Nam 



wo 97/04421 



PCT/AU96/00454 



- 1 - 

SYSTEM AND METHOD FOR DETERMINING THE DISTANCE TRAVELIjED 

BY A VEHICLE 

This invention relates to a system and method for 
determining the distance travelled by a vehicle to enable, 
5 for example, but not exclusively, a vehicle owner to be 
charged for the use of roadways having regard to the 
distance travelled by the vehicle on the roadways. 

User pay philosophy for the use of public resources is 
becoming more popular whereby users pay for the resource as 

10 it is used. Privatisation of some public resources such as 
energy provision facilities and the like are becoming 
popular in a nximber of cotintries . The possibility of 
improving road systems and the like by either privatisation 
of the road systems or a user pay system requires the 

15 ability to monitor vehicles to determine the usage of 

roadways made by the vehicle so that appropriate charges 
can be levied. 

At present, no suitable systems exist for billing for the 
use of any and all roads within a country or province. One 

20 conventional method in existence for eneO^ling payment by 
users of roadways and the like is toll systems whereby a 
user pays a toll at tollgates on the roadway. Whilst these 
systems do enable the collection of money from users, they 
do so only on the basis that the user pay as a toll gate is 

25 passed and not on a basis having regard to the actual 

distance travelled or use made of roadways in a roadway 
network. Non-tollgate systems do exist to some extent but 
they are restricted in their size and the road coverage 
they provide. 

30 The object of this invention is to provide a method and 

system which can enable the distsuace travelled by a vehicle 
to be determined so that a vehicle owner can be billed 
having regard to the use made of a roadway based on the 
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distance travelled by the vehicle- 

The invention, in a first aspect, may he said to reside in 
a system for determining the distance travelled by a 
vehicle , including : 
5 mecois for determining the position of the vehicle 

at predetermined time periods; and 

processing meems for providing an indication of 
the disteuice travelled from the positions of the vehicle as 
determined by the detecting means. 

10 Since the distance travelled by the vehicle can therefore 
be detenoined, a charge can be levied to the owner of the 
vehicle based on the distance travelled* Furthermore, the 
system is a remote system which can monitor the distance 
travelled by the vehicle to thereby enable a charge to be 

15 levied without requiring input from the vehicle owner. 

Preferably the means for detecting comprises a unit for 
mounting on a vehicle for receiving positional sigzxals to 
enable the position of the vehicle to be determined by the 
unit and wherein the unit also includes the processing 
20 means for determining the distance travelled suid wherein 

the unit outputs a reference signal relating to the vehicle 
to identify the vehicle and distance data relating to the 
distance travelled by the vehicle for receipt by a control 
facility to enable billing information to be compiled. 

25 Preferably the positional signals are produced by a 
plurality of transmitting means . 

The transmitting means can be a satellite global 
positioning system for determining the position of the 
vehicle at predetermined time intervals or land based 
30 treuasmitters . 
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Tlie invention, in a second aspect, may be said to reside in 
a metliod for determining the distance travelled by a 
vehicle including tbe steps of: 

detecting the position of the vehicle at 
5 predetermined time periods; and 

determining from the positions of the vehicle at 
the predetermined timed periods the distance travelled by 
the vehicle. 

The present invention also provides a system for billing 
10 for road usage by a vehicle, including: 

a controller for mounting on a vehicle, the 
controller having; 

i) positioning means for providing positioning 
data relating to the position of the vehicle; 
15 ii) a control Tinit for controlling supply of 

the positioning data; 

iii) a wireless transmission means for 
transmitting the positioning data and a vehicle 
identification code uxider the control of the 
20 control unit; auid 

remote monitoring means for receiving the 
positioning data and the identification code transmitted 
from the wireless transmission means and for providing 
billing information based on the positioning data. 

25 The present invention also provides a method for billing 
for road usage by a vehicle, including the steps of: 

mounting a controller onto a vehicle, the 
controller having; 

i) a positioning means for providing 

30 positioning data relating to the position of the 

vehicle; 

ii) a control unit for controlling supply of 
the positioning data; 

iii) a wireless transmission means for 

35 transmitting the positioning data and a vehicle 
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identification code xinder the control of tlie 
control \xnit; 

causing the wireless transmission means to 
transmit the positioning data and vehicle identification 
5 data to a remote monitoring means ; 

determining billing information based on the 
positioning data for producing a bill for dispatch to a 
user of the vehicle. 

A preferred embodiment of the invention will be described, 
10 by way of example, with reference to the accon^anying 
drawings in which: 

Figure 1 is a diagram illustrating the preferred 
embodiment of the invention; 

Figure 2 is a block diagram of a controller used 
15 in the preferred embodiment of the invention; 

Figure 3 is a circuit diagraim apart of the 
controller of Figure 2 ; and 

Figure 4 and Figure 5 are flow charts 
illustrating operation of the preferred embodiment of the 
20 invention. 

With reference to Figure 1, a road is schematically shown 
by the dotted line 10. Data transmission land based towers 
covering the geographical area to be monitored are numbered 
20, 21 and 22. The vehicle, which is identified as V, 

25 contains a controller 15 including a radio packet modem 
with a globally unique serial number, a GPS unit and a 
control unit. The satellites SI and S2 represent the 
geostationary satellites used by the GPS system to 
determine position. The secure monitoring station 30 

30 collects the data received from the vehicle via the towers. 
The dots labelled PO, PI, P8 indicate the positions of 

the vehicle at the time of position determination. 

The GPS system shall provide an accurate global position 
for the \init. This position along with the last position 
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read from the GPS shall be used to determine the distance 
travelled. Note this calculated distance is an 
approximation of the actual distance travelled, the shorter 
the time between the sampling of position shall provide a 
more accurate calculation of the distance travelled. The 
distance travelled shall be stored in the control tinit in 
the vehicle. 



The vehicle may send the record of distance travelled to 
the tower at any time during the journey or on completion 
of the journey. Contained in the data sent to the tower 
would be the uniijue identification number from the modem 
which would be used to uniquely identify the vehicle. Also 
contained in the message could be the global position which 
would allow for tracking of the vehicle. 

The journey illustrated in the diagram may take the vehicle 
through various road types. These road types may incur 
varied tariff charges. By use of localised transmitters in 
the road the control unit in the vehicle could keep a tally 
of the distance travelled on the various grades of road. 
The use of such a system could be enhanced to make the in- 
road transmitter cheuage the identification signals to 
adjust for peak- time and other times of high usage, or to 
cover the cost of initial construction costs. This system 
would also cover the case of travel on unsealed roads where 
a tariff would not be applicable. 

Another extension to the system could be the inclusion of a 
"Smart card" reader in the vehicle which re<iuires the 
driver to insert their driving licence into the unit. This 
driving licence would be in the form of a "Smart card" 
which would contain all the details normally held on a 
driving licence. This driver information could be 
transmitted in the packet to the tower to identify the 
driver of the vehicle. The spin-off provided by the use of 
this "Smart card" system would be the restriction of usage 
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of tlie veliicle to authorised persons, or tlie limitation of 
performance of tlie vehicle for yoxmg drivers . 

By the use of GPS and localised distemce travelled 
calculations it would he possible for a system to handle a 
greater number of vehicles as the total number of over-air 
transactions would be reduced. Should it be necessary to 
track a single vehicle it would be possible to repeatedly 
"poll" the vehicle. The returned data message would then 
be used to track the location. 

Identification of the vehicle by logical association with 
the identification number in the controller 15 would be 
easily handled in the secure monitoring station and would 
therefore cater for the case of servicing or replacement of 
the controller 15. 

Thus, the controller 15 continuously outputs a reference 
signal which includes identifying data identifying the 
vehicle and also data relating to the distance travelled by 
the vehicle which is determined from the positional 
information determined by the controller 15 from the 
satellites. The identifying data may be the vehicle 
registration number or any other such data which can 
identify the vehicle to enable an account for road usage to 
be forwarded to the owner of the vehicle indicative of the 
distance the vehicle has travelled on the road system. 

The data is received by one or more of the towers 20 to 22 
and transmitted by the towers 20 to 22 to a remote location 
such as a security location such as at station 30 where 
billing information can be compiled for forwarding to a 
user. The position of the vehicle may be determined by the 
controller 15 at predetermined time periods of, for 
example, 1 second, 10 seconds or the like depending on the 
sensitivity of the system and the time taken to make a 
positional fix of the vehicle. 



wo 97/04421 



PCT/AU96/00454 



When the vehicle is not in use (ie the ignition is switched 
off), the controller 15 is in standby mode so receipt of 
positioning information and communication with the station 
30 is still possible. The controller 15 is switched to 
5 active mode when the vehicle ignition is turned on. Thus, 
when the vehicle is started, the unit begins determination 
of positional information and outputs the identifying data 
eucid positioning or distance data according to a 
predetermined time period protocol or as requested by the 

10 station 30. The signal outputted from the vehicle V is 

detected by the towers 20, 21 and 22 or station 30. When 
the towers 20, 21 and 22 receive the signal from the 
vehicle V they transmit that information to the host 
station 30. The position of the vehicle V is determined at 

15 predetermined time periods which may be as small as periods 
of one second or less so that positional information 
relating to the vehicle as the vehicle travels on the 
roadway is continuously provided. 

For example, with reference to Figure 1, at time period 0 
20 the position of the vehicle V may be determined at position 
PO shown in Figure 1 at the commencement of its journey 
from place PO to place Pn in Figure 1. At time period 1 
second, the position might be at position PI, at time 
period 2 seconds, the position might be at P2 and at time 
25 period n seconds, the position might be at Pn at the end of 
the journey as shown in Figure 1. 

The controller 15 carried by the vehicle cetn determine 
distance travelled in a processor 50 (see Figure 3) from 
the positional signals transmitted by satellite SI and S2 

30 euad provided the positioning system 40 (see Figure 2) by 
determining the distance between the positions PO, PI, P2 
determined for the vehicle from time to time so that the 
total distance travelled by the vehicle from the position 
PO to position Pn can be calculated. The information 

35 concerning distance travelled is transmitted' to the towers 
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2 0 to 22 and tlien to station 30. A cloarge can tlien be 
rendered for the use of the roadway based on the distance 
travelled by the vehicle each time the vehicle is used and 
at the end of a predetermined accounting period such as at 
5 the end of each month, a bill can be sent to the owner of 
the vehicle for road usage based on the distance the 
vehicle has travelled on the road system. 

Since the preferred embodiment of the invention enaUbles the 
position of vehicles to be determined in small incremental 

10 time periods an accurate distance measurement can be built 
up. Furthermore, the system can be used to trace stolen 
vehicles, missing vehicles and also to enable the 
whereabouts of vehicles in a fleet of vehicles such as a 
taxi fleet to be determined. Other information relating to 

15 the vehicle can also be treuismitted from the units in the 
vehicle to enable additional information to be provided to 
the owner concerning the state of the vehicle, the need for 
service and the like. 

Figure 2 is a block diagram of the controller 15 referred 
20 to in Figure 1. The controller 15 includes a global 
positioning system 40 which receives signals from the 
satellites SI and S2 and outputs GPS data to a control unit 
42. The control unit 42 processes the data and outputs 
signals to a radio packet modem 44 which transmits the data 
25 over the air (that is by wireless transmission) to the 
towers 20, 21 and 22 which in turn transmits the 
information to the monitoring station 30. The controller 
15 may include other units such as a tinit 46 which is 
coupled to the control unit 42 for supplying additional 
30 data such as electronic street directory data or the like. 

The global positioning system 40 and the radio packet modem 
44 are well known and therefore will not be described in 
further detail. Although the preferred embodiment uses a 
radio packet modem for wireless transmission'' of data other 
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wireless transmission systems or devices could be used such 
as CDPD technology. The control unit 42 is more fully 
described with reference to Figure 3 . 

Referring to Figure 3, the control unit 42 includes a 
processor 50 (such as a DS5002 made by Dallas 
semiconductors). The processor 50 is powered by a power 
supply 52 which receives primary power from a vehicle 
battery 54. A back up battery 56 may be included in the 
power supply in the event that the vehicle battery 54 is 
disconnected or becomes inoperative. The power supply 52 
includes a transistor 54' which acts as an anqplifier to 
provide a signal to the processor 50 to show that the power 
supply is activated and that power is actually being 
supplied. If power supply is deactivated by disconnecting 
the battery 54 or taii«>ering vrith the back up battery 56 
with a view to overriding the system so that the system 
does not operate to transmit data to the monitoring station 
30, the power failure will be detected by the output from 
the transistor 54' on-line 56 so that the processor 50 is 
alerted to an unauthorised disruption of power supply. The 
processor 50 may then cause an appropriate signal to be 
transmitted for detection by the towers 20, 21, 22 and for 
transmission to the monitoring station 30 to indicate that 
tampering has taken place. In the event of authorised 
disruption to the power supply in the event of servicing or 
the like, a key pad (not shown) may be included for 
inputting an appropriate authorisation key code which can 
be detected by the processor 50 to indicate that an 
authorised disruption of power is taking place so that the 
aforementioned signal is not transmitted to the monitoring 
station 30, or alternatively an authorisation discoimect 
signal is transmitted to the monitoring station 30 so that 
the monitoring station 30 can determine that an authorised 
disruption to power supply has occurred and maintain a 
ledger of such disruptions for security purposes to ensure 
that an authorised code is not being misused t 
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Tlie processor 50 is connected to a connector 6 0 which, 
coxmects to the global positioning system 40 for providing 
data from the system 40 to the microprocessor 50 via a 
serial interface chip 62 (such as a Zilog 285C30SCC-10 ) • 
5 ThuS/ data from the global positioning system 40 is 

provided from the connector 60 to the serial interface chip 
62 and then to the processor 60 on bus 64. The bus 64 is 
also cozuiected to a non*volatile random access memory 66 
and to a programmable read only memory 68. The memory 66 
10 temporarily stores data which, may from time to time, be 
transmitted to the towers 20, 21 and 22 and then to the 
monitoring station 30 axiid the read only memory 68 contains 
programming instructions and the like for operation of the 
processor 50. 

15 The processor 50 is also coupled to the serial interface 
chip 62 by a bus 70 which, in turn, is connected to the 
random access memory 66 and the read only memory 68* The 
serial interface chip 62 is connected to a connector 74 
which in turn connects to the radio packet modem 44 so that 

20 output data can be supplied to the modem 44 for 

transmission to the towers 20, 21 and 22. The processor 50 
has axi oscillator 76 for clocking the processor 50. 

Line 80 is connected to the read write port 79 of the 
processor 50 and also to the read write port of the memory 

25 66 and read write ports 81, 83 of the interface 62 to 

determine whether data is being written to the memory 66 or 
read from the memory 66 euid to determine whether the serial 
interface 62 is transmitting data to or from the connector 
60 or to or from the connector 74. The read port 79 is 

30 connected direct to the read port 81 of the interface 62 
and via an inverter 87 to the write port 83 of the 
interface 62. Thus, by varying the level of the signal 
from port 79, the interface will either "read" information 
from connector 6 0 or 74 or "write" information to connector 

35 60 or 74. 
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A bank select circuit 78 is also connected to tlie bcmk 
select port 90 of the processor 50 so tliat a high or low 
output from the port 90 can be used to select either the 
memory 66 or the memory 68, The CE output 93 of the 
5 processor is connected to a buffer 95 by line 97 and then 
to the CE input of memory 66 by line 82. The CEIN port 99 
of the processor 50 is connected to a buffer 101 by line 
103. The port 90 (as shown by reference 90' in Figure 3) 
is connected direct to buffer 95 and to the buffer 101 by 

10 an inverter 96 so the signal from port 9 0 will be high for 
one of the buffers and low for the other. For exauople, if 
port 90 is high memory 68 is active as the signal to buffer 
101 is low and therefore buffer 101 is enable allowing the 
chip enable signal on-line 103 to be provided to memory 68. 

15 If the signal at port 90 is low memory 6 6 is active as the 
signal to buffer 95 is low enable the chip enable signal 
on-line 97 to be provided to memory 66, Thus, by changing 
the level of the signal at port 90 it is possible for the 
processor to switch between the memories 66 eoid 68. 

20 A power supply in the form of a battery 100 is also 

provided and coupled to the processor 50 on-line 104 and to 
the connector 60 to power the global positioning system 40. 
A crystal oscillator 106 is also coupled to the serial 
interface chip 62 for clocking the serial interface chip 

25 62. 



An expansion bus 110 is connected to a connector 112 which 
may connect to other electronic modules such as the module 
46 shown in Figure 2 which may supply electronic street 
directory data or any other data which could be used by the 
t 30 system. The bus 110 connects with a chip 114 (such as a 
Maxim MAX232) which adjusts signal levels from the data 
supplied on the bus 110 for use by the processor 50. 
Condition elements such as diodes 113 and resistors 115 may 
also be included for conditioning signals supplied from 
35 connector 112 to processor 50. 
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Thus, positional data received from tlie global positioning 
system 40 is processed by the unit 42 so that position 
signals received from time to time, from for exan^le every 
1 second to every 30 seconds or the like, may be converted 
by the processor 50 into distance measurements so that the 
relevant data ccm be supplied via the connector 74 to the 
radio pocket modem 44 for transmission to the towers 20, 
21, 22 and then for transmission to the monitoring station 
30 so that the appropriate distance travelled can be 
calculated and the appropriate bill prepared and 
dispatched. 

Alternatively, the raw data could be transmitted to the 
monitoring station 30 where the raw data is converted into 
distances at the monitoring station 30 for the preparation 
of an appropriate bill and dispatch of that bill. 

Figure 4 is a flow chart illustrating operation of the 
controller 15. The microprocessor 50 which receives a 
time-stamped position information packet from the global 
positioning system 40 via the connector 60 and serial 
interface 62 at predetermined time intervals of once per X 
seconds (where X is a whole integer between, and inclusive 
of, the values of 1 and 60, which value may be altered by 
the microprocessor 50) (step 401). In the off-line mode 
(402) the microprocessor 50 causes the information packet 
to be stored in the random access memory 66 (step 403) ^ryr\ 
may also be sent to external components (not shown) via the 
bus 110 and connector 112 • 

The microprocessor 50 may perform certain mathematical 
manipulations (404) on the data received from the global 
positioning system 40 during the interval between the 
delivery of the packets of positional data to increase the 
accuracy of the positioning information. 
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The positional data which is received by the processor 50 
and step 401, also has assigned to it a xinicjue vehicle 
identification code so that the code together with the data 
is processed and transmitted as will be described 
5 hereinafter so that the data can be identified with the 
particular vehicle involved for conrpilation of a bill. 

The microprocessor 50 will continue to store the positional 
information in the random access memory 66 until either a 
predetermined time (step 405) is reached or a message is 

10 received from the monitoring station 3 0 when the 

predetermined time period has elapsed, or a request message 
is received from the monitoring station 30 (step 406). The 
information stored in the random access memory and vehicle 
identification code is transmitted to the monitoring 

15 station 30 (step 407) by the radio packet modem 44 via the 
communication towers 20, 21 and 22 shown in Figure 1. 

In an on-line mode (408) of the device, the monitoring 
station 3 0 can issue a signal direct to the controller 15 
for on-line dispatch of data. In this mode, the 

20 microprocessor 50 is receiving the time-stamped position 

information as described above. However, in this mode, the 
data is directly transmitted in real-time (step 409) via 
the radio packet modem 44 to the monitoring station 30. 
The data may also be supplied to an external device as 

25 described above and in this mode the data may also be 
stored in the random access memory 62 and processed as 
described above to ensure that data is not lost during 
t r ansmi s s ion . 

In the on-line mode, the stationary monitoring system 30 
3 0 may use the real time positioning information which is 
transmitted to it from the controller 15 for tracking a 
vehicle or assessment of traffic conditions. 
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Witli reference to Figure 5, which shows a flow chart of the 
operation of the monitoring station 30, in the off-line 
mode (410), the host receives the data and vehicle 
identification code from the radio packet modem 44 (step 
411) which is transmitted at the predetermined time 
interval or upon receipt of a message from the monitoring 
station 30. All of the control units in the system would 
obviously not transmit information at the one time and just 
may exceed the capabilities of both the monitoring station 
and the communications infrastructure. The monitoring 
station 30 may communicate to any controller 15 associated 
with a vehicle at any time. Once the data store of 
positioning information from a certain controller 15 has 
been received, it is then processed (step 412) with respect 
to the time and position information that it contaixis. The 
monitoring station 30 has access to a digital map which 
assigns monetary values to regions according to their 
location and the time at which the location information was 
stored. Thus, the host may build up a dollar amount (step 

413) for road usage according to the number of kilometres 
travelled in a particular area, with the time of the travel 
being an important factor in the assessment (a greater 
value is assigned to certain areas in peak time) . The 
resolution of this map is independent of the functionality 
of the monitoring station 30 ie regions could be as general 
as CBD, suburban and country areas or as specific as to 
incorporate different roads and transit routes. As well as 
road (or area) usage, the monitoring station xnay 
incorporate secondary billing information which might 
include speeding and unauthorised parking etc. Once the 
billing information has been compiled, the monitoring 
station then forwards it to the billing authority (step 

414) where it is dispatched to the owner of the vehicle 
associated with the controller 15. 

In the on-line mode (415) where the monitoring station 30 
has sent a specific request to a unit 15, th^ unit 15 will 
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becrin to transmit its time-stan5)ed position information 
immediately to tlie monitoring station 3 0 upon receipt of 
tbat information from the global positioning device 40* 
Tbe monitoring station may tben indicate this unit's 
5 position (step 416) upon a display device in real taLme. 
This information may be used for tbe purposes that may 
include (but not limited to) tracking of stolen vehicles, 
traffic congestion information, dispatch cind location of 
essential services such as police suad ambulance. 

10 Since modifications within the spirit and scope of the 

invention may readily be effected by persons skilled within 
the art, it is to be understood that this invention is not 
limited to the particular embodiments described by way of 
example hereinabove. 
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CIAIMS DEFINING THE INVENTION ARE AS FOLLiOWS : 

1« A system for determining the distance travelled 

by a vehicle, including: 

meazis for determining the position of the vehicle 
5 at predetermined time periods; and 

processing means for providing an indication of 
the distance travelled from the positions of the vehicle as 
determined by the detecting means . 

2. The system of claim 1 where the means for 

10 detecting comprises a xxnit for mounting on a vehicle for 

receiving positional signals to enable the position of the 
vehicle to be determined by the unit etnd wherein the unit 
also includes the processing means for determining the 
distance travelled and wherein the unit outputs a reference 
15 signal relating to the vehicle to identify the vehicle and 
distance data relating to the distance travelled by the 
vehicle for receipt by a control facility to enable billing 
information to be compiled. 

3* The system of claim 2 wherein the unit includes a 

20 global positioning system for providing positional signals 
to the processing means for determining the distance 
travelled and wherein the processing means is coupled to a 
radio packet modem for wireless transmission of the 
distance data and reference signal to the control facility 
25 to enable billing information to be compiled. 

4. The system according to claim 1 wherein the means 

for determining comprises a global positioning system for 
providing positional data and primary processing means for 
supplying data to sua output means for output of positioning 
30 data and wherein the processing means is a computer at a 
remote location which receives the positioning data 
transmitted from the output means and provides an 
indication of the distance travelled at the remote location 
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from the positioning data to enable billing information to 
be compiled. 

5- The system according to claim 1 wherein the means 

for determining congprises a global positioning system and 
5 the processing means comprises: 

a processor for receiving information from the 
global positioning system to eneible distance data to be 
determined, the process of being coupled to output 
transmitting means so that the distance data can be 
10 supplied to the output transmitting means for wireless 
transmission to a remote location to enable billing 
information to be compiled at the remote location. 

6 . The system of claim 5 wherein the processing 

meaois further includes a read only memory for controlling 
15 the processor and a random access memozry for temporary 
storage of data. 

7 . The system according to claim 1 further including 

means for detecting unauthorised disruption of power to the 
system. 

20 8. The system of claim 2 where the positional 

signals and produced by a plurality of transmitting means. 

9« A system for billing for road usage by a vehicle, 

including: 

a controller for mounting on a vehicle, the 
25 controller having; 

i) positioning means for providing positioning 
data relating to the position of the vehicle; 

ii) a control unit for controlling supply of 
the positioning data; 

30 iii) a wireless transmission means for 

transmitting the positioning data and a vehicle 
identification code under the control of the 
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control ainit; and 

remote monitoring means for receiving the 
positioning data and tlie identification code transmitted 
from tlie wireless transmission means and for providing 
billing information based on tbe positioning data. 

10. Tbe system according to claim 9 wherein the 

positioning data includes position data of the vehicle at 
predetermined time periods and the monitoring means 
calculates a distance travelled by the vehicle from the 
position data at the predetermined time periods. 

11* The system according to claim 11 wherein the 

remote monitoring means produces accounts for dispatch to 
road user relating to use of the vehicle on the roadway. 

12. The system according to claim 10 wherein the 
remote monitoring means trauasmits the distance travelled 
information to an authority for compilation of a bill for 
dispatch to a user relating to use of the vehicle on the 
roadway . 

13 . The system according to claim 9 wherein the 
wireless transmission meams coxttprises a radio packet modem 

14 • The system according to claim 9 wherein the 

positioning means coniprises a global positioning system. 

15. The system according to claim 9 wherein the 

control unit includes a microprocessor for controlling the 
positioning means and the wireless transmission means 
together with the supply of positioning data and the 
vehicle identification code to the wireless transmission 
meeuis . 



16 • The system according to claim 14 wherein the 

remote monitoring means comprises a computer at a 
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17 • The system according to claim 9 further including 

intermediate transmission systems for receiving the 
positioning data and vehicle identification code from the 
wireless transmission means and for relaying that data and 
code to the remote monitoring means . 

system according to claim 9 wherein the 
positioning information received by the remote monitoring 
means enables tracking of a vehicle and location of a 
vehicle for emergency purposes or vehicle recovery 
purposes . 

15 • ^ method for determining the distance travelled 

by a vehicle including the steps of: 

detecting the position of the vehicle at 
predetermined time periods; and 

determining from the positions of the vehicle at 
the predetermined timed periods the distance travelled by 
the vehicle* 



20. The method according to claim 19 wherein the 

determined distance travelled is used to con^ile billing 
information concerning road usage for dispatch to a user of 
the vehicle. 



21* A method for billing for road usage by a vehicle, 

including the steps of: 

mounting a controller onto a vehicle, the 
controller having; 

i) a positioning means for providing 
positioning data relating to the position of the 
vehicle ; 

ii) a control unit for controlling supply of 
the positioning data; 

iii) a wireless transmission means- for 



wo 97/04421 



PCT/AU96/00454 



- 20 - 

transmitting tlie positioning data and a vehicle 
identification code tmder tlie control of tlie 
control unit; 

causing tbe wireless transmission means to 
5 transmit the positioning data and vehicle identification 
data to a remote monitoring means; 

determining billing information based on the 
positioning data for producing a bill for dispatch to a 
user of the vehicle. 

10 22. The method according to claim 21 wherein the 

remote monitoring means produces the bill and dispatches 
the bill to the user. 

23. The method according to claimed 21 wherein the 
remote monitoring means provides the billing information to 

15 an authority for preparation of an accoiint for dispatch to 
the user. 

24. The method according to claim 23 wherein the 
positioning data includes position data of the vehicle at 
predetermined time periods so that a disteuice travelled by 

20 the vehicle can be calculated from the position data to 
enable the billing information to be compiled. 
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